Abstract. We study the predictability of stock returns using a pure macroeconomic measure of the world business cycle, namely the world's capital to output ratio. This variable tracks variation in expected stock returns in a group of the major industrial economies in the presence of world nancial market based predictor variables. The world's capital to output ratio exhibits strong out-of-sample predictive power in almost all countries studied. This is in contrast to nancial market based variables that almost never have out-of-sample forecasting power. Using the stock return predictability that we uncover, we nd that international versions of conditional asset pricing models perform well. The world capital to output ratio also predicts bond returns, interest rate changes and credit spreads. The results highlight the importance of world business conditions for nancial markets.
Introduction
Recent evidence suggests that increased product and nancial market integration has led to a convergence in business cycles across countries. For example, Lumsdaine and Prasad (2003) identify a world business cycle along with evidence that macroeconomic uctuations across countries have been increasingly linked since 1973. Imbs (2006) shows that correlations in GDP uctuations across countries rise with nancial market integration. Artis and Ho mann (2008) examine the business cycle of OECD countries and nd that country speci c factors become less important as globalization takes place. As nancial markets have globalized and become more integrated, we expect that international, rather than country speci c, measures of business conditions determine at least some of the variation in local expected stock returns and xed income returns. While some of the current empirical evidence on international asset pricing does not support the notion of fully integrated markets, following the increased convergence of business cycles, it seems appropriate and timely to examine the relationship between expected returns and a production-based, as opposed to nancial-based, measure of the world business cycle. We express our gratitude to Christian Heyerdahl-Larson, an anonymous referee and Micheal Brandt (Editor) for comments that helped us to improve the paper. We thank Kelly Mantagos for excellent research assistance. 1 Erb, Harvey, and Viskanta (1995, 1996) and Harvey (2000) show that country-level credit rating, variance, and co-skewness are highly signi cant explanatory variables in local market returns. Karolyi and Stulz (2003) , Bekaert, Harvey, and Lundblad (2007) ,
ILAN COOPER AND RICHARD PRIESTLEY
Evidence on the predictability of stock returns in international markets and, particularly, by common predictor variables, is rather scarce, as the vast majority of evidence regarding the time variation in expected returns is based on ndings regarding the predictability of U.S. stock returns using U.S. nancial market based predictor variables. Ang and Bekaert (2007) provide evidence regarding the predictability of returns in four developed stock markets using local versions of the dividend yield and the risk free rate. Rangvid (2006) explores the predictability of returns across developed countries stock markets using country speci c GDP scaled by price. Cooper and Priestley (2009) nd that country speci c measures of the output gap are predictors of country excess stock returns in the G7 countries. Notable exceptions that look at predictability using a common set of nancial market based variables, as opposed to local country ones, are Harvey (1991 Harvey ( , 1995 , Bekaert and Harvey (1995) and Dumas and Solnik (1995) who predict local stock returns with a common set of predictor variables that are, with the exception of the lagged world stock market return, U.S. based nancial market variables.
The paper's contribution to the stock return predictability literature is to rst introduce a new measure of the business cycle based on the production side of the economy which is measured as the ratio of capital stock to output. The second contribution is to focus on the in-sample predictability of asset returns in seven developed countries plus the world stock market index using this new production based measure of the business cycle at the world level which we de ne as the ratio of the world's capital stock to world output, k y w . The third contribution of the paper is to conduct an extensive set of out-of-sample tests using strictly data and parameter estimates that are known to investors at the time the forecasts are made. The reason we examine out-of-sample predictability is because Bossaerts and Hillion (1999) caution against making inferences about predictability using in-sample evidence based on ndings that the dividend price ratio cannot predict outof-sample. Similarly, Goyal and Welch (2008) assess the out-of-sample predictability of U.S. stock returns for many variables suggested by the literature. They nd that even though some of these variables have in-sample predictive power, they perform poorly outof-sample, particularly in the past three decades.
Our major ndings regarding stock returns predictability are that our measure of the world business cycle is able to predict stock returns in the presence of the dividend price ratio of the world stock market and the world (U.S.) risk free rate. Of most interest are the out-of-sample tests which show that forecasts of returns based on k y w that are more accurate than forecasts based on the historic mean in almost all countries. For example, using the predictability of returns based on k y w ; in seven of the eight markets that we consider a mean variance investor would have earned on average a positive certainty equivalent wealth of between 2% and 2.5% per annum more than using the historic mean equity return, depending on the out-of-sample forecasting period. The world dividend price ratio and the risk free rate can almost never predict out-of-sample better than the historical average.
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The predictability of stock returns that we uncover using k y w has potential implications for conditional international asset pricing models. Therefore, our fourth contribution is Bekaert, Hodrick, and Zhang (2009) , Bekaert, Harvey, Lundblad, and Siegel (2011) , Hou, Karolyi, and Kho (2011) , and Lee (2011) also demonstrate the role for local factors. 2 We also consider whether country speci c versions of k y can predict stock returns. France and Italy are the only countries where we nd in-sample predictability. In the out-of-sample tests there is no evidence of predictability for any of the countries.
to study several conditional asset pricing models. Using a cross-section of seven country level market returns and eight portfolios per country formed on high and low book-tomarket, cash-ow-to-price, dividend-to-price and earnings-to-price, we nd that relative to unconditional models, scaling risk factors by conditioning information helps improve the description of the cross-section of returns. For example, scaling the return on the world market portfolio by k y w improves the cross-sectional performance of the international CAPM. The Fama and French (1998) international risk factors, when scaled by k y w also produce higher cross sectional R 2 s than unconditional models and the plots of average realized and expected returns indicate that the pricing errors are smaller for conditional models than unconditional models. In addition to examining stock return predictability using a measure of the international business cycle, we also contribute to the literature on the time variation in risk premia of xed income securities. There is an established literature that points to the failure of the expectations hypothesis (see, for example, Fama and Bliss (1987) , Campbell and Shiller (1991) , and Cochrane and Piazzesi (2005) ). In particular, the term spread or forward rates are able to forecast excess bond returns, a nding that is suggestive of a time-varying risk premium in the bond market. However, the nding that the term spread forecasts excess bond returns only loosely ties time varying risk premia in the bond market to business cycle risk. Theoretically, Wachter (2006) and Brandt and Wang (2003) both argue that risk premia in bond markets are driven by macroeconomic fundamentals and Ludvigson and Ng (2009) provide evidence that a common factor derived from 132 U.S. macroeconomic variables has predictive power for U.S. bond excess returns.
We show that changes in short term interest rates across the seven countries are predictable by the direct measure of the world business cycle that we propose, with the exception of the U.S. and Canada. In addition, excess U.S. bond returns with 2 to 5 years to maturity can be predicted with k y w even in the presence of the Cochrane and Piazzesi (2005) domestic forward factor and the world dividend price ratio and risk free rate. Finally, we examine the predictability of three credit spreads in the U.S. and nd that the riskiest spread, the di erence between the yield on a long term government bond and BAA rated corporate bonds, is predictable with k y w : The ndings regarding the predictable nature of interest rate changes, bond returns and credit spreads enhance our understanding of the economics of the time varying risk premia in xed income markets and suggests that the markets for these types of securities are to some extent integrated internationally and integrated with the equity market in the sense that they share a common source of time varying risk premia. In addition, these results have implications for a ne term structure models that have no role for macroeconomic sources of risk.
Our focus on a macroeconomic business cycle variable is related to an encouraging line of research that demonstrates that U.S. consumption based variables have predictive power for U.S. stock returns (see, for example, Lettau and Ludvigson (2001a) , Santos and Veronesi (2006) Piazzesi, Schneider and Tuzel (2006) , and Lustig and Van Nieuwerburgh (2005) ). However, consumption, asset value, labor income and housing based variables that are employed in Lettau and Ludvigson (2001a) , Santos and Veronesi (2006) Piazzesi, Schneider and Tuzel (2006) and Lustig and Van Nieuwerburgh (2005) are often unavailable in other countries and, consequently, it is not possible to test them on an independent sample or, more importantly in our context, to construct an international version of them. Furthermore, these papers do not focus on a production based macroeconomic source of predictability but focus instead on consumption related variables. Therefore, our analysis constitutes important independent evidence on the variation of equity premia over the business cycle.
Notable papers that do use production related variables are Cochrane (1991) who shows that the U.S. economy's investment to capital ratio predicts U.S. stock returns, and Lamont (2000) who demonstrates that investment plans of U.S. rms forecast stock returns. However, there are two potential problems with using aggregate investment data. First, recent ndings suggest that both investment and investment plans could be a ected by stock mispricing in that managers time the market in their investment decisions.
3 In contrast to investment related predictors, k y w is a production based variable that is una ected by managers' market timing and therefore predictability of stock returns through k y w is unlikely to re ect stock mispricing. Second, a prominent feature of investment is time to build (and plan), see Kydland and Prescott (1982) . This leads to investment being a somewhat lagging variable. It is possible that if the risk premium responds immediately to changing economic conditions, it might be captured better, especially at short horizons, by macroeconomic variables, such as output, that respond more quickly to these changes.
The article is organized as follows. The motivation for the use of the capital to output ratio as a predictor of expected returns and its construction are described in section 2. Section 3 provides results of predicting stock returns. In section 4, we examine out-ofsample predictability of stock returns. The asset pricing implications of the stock return predictability are examined in section 5. Section 6 assesses the predictability of interest rates, bond returns and credit spreads. Finally, section 7 concludes.
The Capital to Output Ratio, k y
The capital to output ratio is de ned as the ratio of the capital stock, k; to GDP, y, k y : This new predictor variable is motivated by empirical studies that nd that the elasticity of capital supply in the economy is low and investment is largely irreversible. Following these ndings, modeling investment as irreversible has become standard in the investment and nance literatures. 4 When investment is irreversible and the economy su ers an adverse aggregate shock, output falls and the marginal product of capital declines. However, rms cannot optimally disinvest because of the irreversibility constraint and consequently k y rises. Hence, k y is countercyclical and can serve as a business cycle indicator, something that we con rm empirically in the data. The equity risk premia is also countercyclical, due to either higher risk in recessions, as in Constantinides and Du e (1996) , or higher risk aversion during recessions, as in Campbell and Cochrane (1999) and Chan and Kogan (2002) . Therefore, as k y rises in recessions it forecasts higher stock returns in the future that are a rational compensation for higher risk or higher risk aversion.
The capital to output ratio is also related to two state variables that have implications for the equity risk premium. Market clearing conditions imply that resources are equal to their uses. Consequently, in equilibrium, output is equal to the sum of investment and consumption. Therefore, the capital to output ratio is the inverse of the sum of the investment to capital ratio and the consumption to capital ratio;
where i is investment and c is consumption. Hence, a low investment to capital ratio and a low consumption to capital ratio correspond to a high capital to output ratio. Cochrane (1991) uses the q-theory of investment and shows that under standard assumptions regarding the production and capital adjustment technology, the economy's investment to capital ratio is negatively related to future stock market returns. Intuitively, investment to capital is low when the marginal value of capital is low, and controlling for the expected future marginal product of capital, the marginal value of capital and investment to capital are low when discount rates are high. In sum, a high capital to output ratio corresponds to a low investment to capital ratio, which in turn points to high expected stock returns. Note that output determines investment and consumption and not the other way around. Therefore the capital to output ratio is not determined by managers timing the market.
The second component in the capital to output ratio, namely the consumption to capital ratio is a procyclical variable given the low elasticity of the supply of capital. In recessions the consumption to capital ratio declines. As consumption declines, risk aversion and/or risk increases, implying higher expected excess market returns. Thus, a high capital to output ratio corresponds to a low consumption to capital ratio and high expected stock returns. Overall, the two terms in the denominator of k y are negatively related to future returns. Moreover, it is well known that investment and consumption are positively correlated, so that both terms in the denominator of k y are likely to move together and hence an increase in k y points to higher expected stock market returns. The capital to output ratio, k y ; is calculated using the natural log of quarterly real capital stock of the business sector (excluding households), denominated in U.S. dollars, divided by the natural log of quarterly, dollar denominated real GDP. Both series are provided by the OECD.
5 In order to avoid problems with publication delays we always use capital and GDP measured one quarter ago:
: In our regressions, we regress real stock returns at time t on k y t 1 (which because of the publication delay is which has a strong upward trend indicating that the stock of capital has been growing at a faster rate than GDP. The strong upward trend in k y could, potentially, be problematic in the sense that returns were low in the early 1970s when k y was low and high in the 1990s when k y was high, resulting in a positive spurious relationship. In order to make sure that our regressions pick up more than these two observations we linearly detrended + 0:00025
where t is a linear time trend, u t is the detrended 
Predicting Stock Returns
The main focus of the paper is the predictability of stock returns. We choose countries where data is available on the aggregate stock of physical capital over a reasonable time period. These countries are the U.S., U.K., Japan, Italy, France and Canada. While data on the stock of physical capital for Germany is also available it is not included because there is a large structural break in the series caused by the reuni cation of east and west Germany. We also examine the predictability of stock returns from Switzerland given the international nature of its economy and stock market. The local country dividend price ratio and the risk free rate have some ability to jointly predict stock returns across four di erent countries in Ang and Bekaert (2007) . Therefore, we examine the ability of k y w to predict future returns along with the dividend price ratio and the risk free rate. The world dividend price ratio is obtained from the MSCI and is calculated as the sum of the last four dividend payments (d t + d t 1 + d t 2 + d t 3 ) divided by the current price, p t . The world risk free rate is proxied by the U.S. risk free rate (three month treasury bill rate). The correlations between k y w and the world dividend price ratio and risk free rate are 0.03 and 0.15 respectively, indicating that k y w is capturing more of a business cycle pattern than the longer term trends evident in the dividend price ratio and the risk free rate (see the third and fourth plots in Figure 1 ).
All stock price and dividend data are taken from Morgan Stanley Capital International (MSCI). U.S. dollar denominated value weighted price indices which include reinvested dividends are used to measure total returns. Real stock returns are calculated by subtracting the U.S. in ation rate, measured from the CPI index, from the total returns. We also examine the predictability of the world stock market index which is the total return on the MSCI world stock market index minus the U.S. in ation rate.
We report results from estimating the following regression
where r i;t is the one quarter real return on country i's aggregate stock market, is a constant, is a vector of coe cient estimates, Z w is useful in tracking the movement in four of the local market equity returns and the world market index. This provides encouraging evidence that a direct macroeconomic measure of the world business cycle can predict stock returns in some countries. The coe cient on the world dividend price ratio, d p w ; does have the correct sign in all countries, and it is statistically signi cant in Japan and marginally statistically signi cant in the UK and the world index. The estimated coe cients on r w f also have the expected sign but only in the case of Japan is the estimate statistically signi cant at the 5% level.
An examination of the adjusted R 2 ; R 2 reveals they are reasonable for one quarter regressions, especially for Switzerland, U.K., U.S., and the world index. Ignoring the negative R 2 in Italy, the average among the remaining countries is 2.6%. Moreover, comparing the R 2 s from the regression which includes all three predictor variables to those that exclude d p w and r w f (reported in the nal column) it is evident that predictability of individual country returns by international predictor variables comes, to some extent, from k y w : The relative predictive power of the three predictor variables is considered further in the outof-sample tests.
There is a concern that inferences regarding the statistical signi cance of predictive regressions are a ected by small sample bias (see, among others, Stambaugh (1999) ). We take three approaches to assess this. First, in Table I we also report the bias corrected 6 Alternative inference techniques that use unit-root and local-to-unity data generating processes focus on univariate regressions (see, for example, Richardson and Stock (1989) , Elliot and Stock (1994) , Torous, Valkanov, and Yan (2001) , Valkanov (2003) , Lewellen (2004) , and Campbell and Yogo (2005) ). As we use multivariate regressions at the one period horizon, we consider two methods of assessing the bias in estimates and t-statistics. First, we use the bias correction of Amihud and Hurvich (2004) . Second, we assess the properties of the Newey-West t-statistics using a Monte-Carlo experiment. 7 The second row for each country and for the world index reports the Amihud and Hurvich (2004) corrected estimates and t-statistics. We elaborate on this later. 8 Considering a one sided test of the null hypothesis, we also nd that Japan has a statistically signi cant coe cient at the 10% level. This means that that we nd predictability in over 85% of the market capitalizaton of the countries that we consider. That the coefcient in Japan is marginally statiatically signi cnt in-sample, is consistent with the later results that stock returns in Japan are predictable out-of-sample. estimates and t-statistics for multivariate regressions using the approach of Amihud and Hurvich (2004) . Second, we run a Monte Carlo experiment that imposes the null of no predictability to assess the empirical distribution of the Newey-West t-statistics. Third, later, we perform out-of-sample tests; if a predictor variable can forecast out-of-sample then statistical issues regarding in-sample regressions become less of an issue.
For every country, we report the Amihud and Hurvich (2004) corrected estimates and t-statistics for a multivariate regression under the reported OLS estimates.
9 There is a reduction in the extent of statistical signi cance when applying the correction. However, if we are willing to contemplate a one-sided test (note that the alternative hypothesis is that the coe cient on k y w is positive) then the coe cient on k y w for Canada, Japan and Switzerland are statistically signi cant at the 10% level and the coe cient on k y w for the U.K., U.S., and world index are signi cant at the 5% level. The appendix of the paper also describes a Monte Carlo experiment to investigate whether inferences on the statistical signi cance of the parameter estimates are a ected by size distortions when using Newey-West t-statistics. The data for the Monte Carlo experiment are generated under the null hypothesis of no predictability. We compare the empirical size generated from the Monte Carlo experiment against a 5% nominal size in order to assess whether there are any size distortions with the Newey-West t-statistics using the real returns on the world stock market index. We nd that the Newey-West t-statistics testing the null that k y w ; d p w and r w f cannot predict returns have good size properties for the 1-quarter ahead forecasting regressions (all three have a value of around 5.5% as opposed to the nominal 5% value). The empirical critical values for the t-statistics at the one quarter horizon are very close to their asymptotic counterparts. Therefore, the Newey-West t-statistics are generally ne when making statistical inference, at least at the quarterly horizon.
The results provide evidence that local stock market returns are predictable using international predictor variables. In particular, we nd estimates of the coe cients on k y w across the di erent countries that are consistent with the role of this variable as an indicator of business conditions. Therefore, the new predictor variable, k y w ; which is a pure business cycle variable, has a role to play in local stock market predictability. Predictability with this variable is observed more often than with the nancial market predictor variables. The results are important because they constitute new evidence that stock returns vary with the international business cycle.
A potential explanation for the weaker evidence of predictability in Canada, France, Italy and Japan with the international version of the capital to output ratio, both in terms of the size of the estimated coe cients and the t-statistics, is that in these countries equity markets may be driven by local business conditions. Table II reports the results from regressing country level returns on country speci c versions of the three predictor variables and shows that predictability with a country speci c version of k y is only observed in France and Italy. The inability of the local version of k y to predict local stock market returns reinforces the importance of considering international business conditions when assessing equity market premia. We thank Yakov Amihud for providing us with the code that provides the corrected estimates and standard errors for multivariate regressions. 10 In out-of-sample tests, which we consider in the nect section, when using the local version of k y there no evidence of predictability in any country. Therefore, we focus only on predictability with the world version of 
Predicting Stock Returns Out-of-Sample
A recent area of interest in the stock return predictability literature focusses on the ability of predictor variables to predict out-of-sample. Bossaerts and Hillion (1999) and Goyal and Welch (2003) show that the dividend yield has no out-of-sample predictive power. Goyal and Welch (2008) examine the out-of-sample predictive ability of a large number of predictor variables and nd little evidence that they can predict out-of-sample better than a constant. In response to this line of work, Campbell and Thompson (2008) show that sensible restrictions on forecasting models leads to the nding that a number of predictor variables have out-of-sample forecasting ability. Rapach, Strauss and Zhou (2010) nd that combining forecasts from well known predictor variables leads to evidence of out-ofsample predictability. Cooper and Priestley (2009) show that the output gap can forecast stock returns out-of-sample and Ferreira and Santa Clara (2011) show that stock returns are predictable out-of-sample when individual parts of returns are forecasted. Avramov and Chordia (2006) show that individual stock returns are predictable in real time, based on macro variables.
In this section of the paper the out-of-sample tests allow us to confront the questions of whether the forecasts of returns based on k y w are better than those based on using the historical average and better than those based on the dividend price ratio and the risk free rate. We also provide a metric for measuring the economic signi cance of the outof-sample forecasting power of the predictor variables based on calculating utility gains to investors from employing the forecasts in a trading strategy. Finally, any evidence of out-of-sample forecasting ability goes a long way to nullifying the suggestion that the in-sample predictability is driven by small sample biases.
In order to provide out-of-sample forecasts that could actually have been made by an investor it is necessary to use only information that is available to the investor at the time the forecast is made. To this end, for each country, we hand collected data on actual GDP and the price de ator from the published issues of the OECD Economic Outlook at the time it was published. In each quarter this provides us with the actual data that the investor would have observed. We then calculate real GDP and convert it into dollars using the appropriate exchange rate. The out-of-sample tests are performed on the second half of the sample from 1990:1 to 2010:4, giving us seventy eight observations for providing the rst estimate. We also perform the out-of-sample tests for the sub-sample 2000:1 to 2010:4. Note the subscript for the three parameters, which indicates that they are updated with each ending quarter. Next we update the estimates of the trend by one quarter by estimating over the period 1979:1 to 1990:1:
where quarter + 1 is 1990:1 and t = 1; 2; 3; :::; + 1. We add on the estimate of then form an out-of-sample forecast of returns for 1990:1. We then add on one quarter and re-estimate, forming a new out-of-sample forecast for 1990:2. We repeat this process, quarter-by-quarter, to the end of the sample.
For the in-sample regressions, we allowed for a one quarter publication lag. When looking at the data that is hand collected, in a number of cases there was more than one quarter publication lag. Therefore, to be conservative, we allow for a two month publication lag and regress, at each point in time:
We also predict out-of-sample using rst, the one quarter lag of the world dividend price ratio and second, the rst lag of the risk free rate. We can then assess the out-of-sample predictive power of each of the three predictor variables separately. We conduct several out-of-sample tests. The benchmark model that we want to compare the three predictor variables to is one where real returns are regressed on a constant, quarter-by-quarter, to provide forecasts at each quarter of real returns based on the historic mean updated each quarter. This constant expected return model is a restricted, nested, version of a model of time-varying expected returns that includes a constant and one of the predictor variables: The assessment of out-of-sample predictability involves four metrics. The rst statistic we report tests for the equality of the mean-squared forecasting errors of one forecast relative to another. To do this we use the MSE-F test developed by McCracken (2007) which tests the null hypothesis that the constant expected return model has a mean squared forecasting error that is less than, or equal to, that of the time-varying expected return model. The alternative hypothesis is that the time-varying expected return model has a lower MSE. The test statistic is given as:
where M SE " is the mean squared error from the model that includes just a constant. The second test asks if the forecasts from one model encompass the forecasts from another. If the forecasts from the constant expected return model do not encompass the forecasts from the time-varying expected return model, then the latter model has some information that is useful for forecasting out-of-sample. Clark and McCracken (2001) extend the encompassing test of Harvey, Leybourne and Newbold (1998) by deriving the nonstandard asymptotic distribution of a test statistic for forecast encompassing which is termed ENC-NEW. Clark and McCracken show that the encompassing test has more power than tests of the equality of mean squared forecast errors. We employ the ENC-NEW test to examine whether the forecasts from the constant expected return model encompass the forecasts from the time-varying expected return model that includes a constant and one of the predictor variables: The test is given as:
where T is the number of observations, h is the degree of overlap and is equal to one when there is no overlap, " t is the vector of rolling out-of-sample errors from the historical mean model, e t is the vector of rolling out-of-sample errors from the forecasting model including one of the predictor variables; and M SE e is the mean squared error from the forecasting model that includes one of the predictor variables.
Further analysis of the out-of-sample performance in predicting stock returns is obtained from calculating the out-of-sample R 2 ; R 2 oos ; which following Campbell and Thompson (2008) is de ned as:
where b r t is the forecast of excess return based on data up to t 1; and r t is the historical average excess return estimated using data up to t 1: The R 2 oos is measured in units that are comparable to the in-sample R 2 . If the out-of-sample R 2 is positive, then the predictive regression has lower average mean squared prediction error than the historical average return.
As a means of measuring the economic importance of the out-of-sample performance of the predictor variables, we follow Ferreira and Santa Clara (2011) and calculate certainty equivalent gains for a mean-variance investor from using the time-varying expected returns model relative to using the historical mean return forecast. As in Campbell and Thompson (2008) and Ferreira and Santa Clara (2011) , we assume that a mean variance investor calculates the optimal portfolio weight based on the forecasting model of expected returns:
where w t is the optimal weight, b r t is the forecast of the return at time t, r f;t+1 is the risk free return (which is known at time t), is the coe cient of risk aversion, and b 2 t is the variance of returns estimated up to time t: At the end of each period the portfolio return is calculated as the weighted average of the returns on the market and the return on the risk free rate. The investor's objective function is expected portfolio return less 2 portfolio variance, where can be interpreted as the coe cient of relative risk aversion to provide the certainty equivalent:
where r p is the mean of the return on the portfolio and 2 (r p ) is its variance. As in Ferreira and Santa Clara is assumed to be 2: Table III reports The right hand side of the Table shows that the out-of-sample predictability using k y w is also present for the same set of countries when beginning the out-of-sample forecasting from 2000. So, the out-of-sample forecasting power is not con ned to the 1990s. The dividend price ratio has out-of-sample forecasting power in this period in Japan and the U.K.. The risk free rate has no out-of-sample forecasting power. The nal assessment of the out-of-sample predictive ability of the variables is based on the certainty equivalent measure. In both forecasting periods and in all markets (except for Canada) the certainty equivalent from using k y w as the predictor variable in a trading strategy is substantially higher than the certainty equivalent of a strategy that uses the historical average and strategies that use either In the shorter forecasting period of 2000-2010 the certainty equivalent gains are even greater relative to using the historic mean. For example, they range from 0.84% per annum in France to almost 4% for the world stock market with an average across all countries, except Canada, of 2.6% per annum. These certainty equivalent gains are economically large and show that an investor in each country, except Canada, would have bene ted from forecasting stock returns with k y w :
Overall, the out-of-sample results show that there is statistical and economic evidence of predictability based in k y w that would have bene ted an investor in real time.
Asset Pricing Implications
The results regarding the ability of international predictor variables to predict local stock market returns could have important asset pricing implications. In particular, stock return predictability implies the existence of a conditional factor model for returns. Fama and French (1998) show that an unconditional asset pricing model with the world stock market factor and the high minus low book-to-market factor does a reasonable job in describing the returns on country level market portfolios and portfolios formed according to book-tomarket, cash ows to assets, earning-to-price, and dividend-to-price, all portfolios that give a reasonable spread in returns. The underlying question that we want to ask is whether the predictor variables help to improve the explanation of the cross sectional di erences in the returns on the test assets.
The four sets of fourteen test assets from the countries that we consider (which are a subset of the countries in Fama and French (1998) ) include (i) the high and the low book-to-market portfolios for the set of countries, (ii) the high and the low cash ow to price portfolios for the set of countries, (iii) the high and the low earnings-to-price portfolios for the set of countries, and (iv) the high and the low dividend-to-prices portfolios. We augment each of these four sets of portfolio excess returns with the excess return on the market portfolio for each country providing four sets of tests assets which have a cross section of twenty one portfolios.
We consider a number of speci cations of the asset pricing model, starting with the unconditional world CAPM:
where r i;t is the excess return on the ith portfolio (i = 1; 2; :::; 21), wer t is the excess return on the world stock market portfolio and e i;t is a residual. Introducing conditional information is straightforward and can be achieved by scaling the risk factor (see Cochrane (1996) ). To provide a conditional version of the world CAPM we scale the world market portfolio excess return with either 
where wbm t is the world book-to-market factor de ned as the di erence between the return on the world high book-to-market portfolio and the return on the world low bookto-market portfolio, and v i;t is a residual. Finally, we consider a conditional version of the Fama and French (1998) We take two approaches to assessing the role of conditioning information in international asset pricing models. First, following Fama and French (1998) we employ the Black, Jensen and Scholes (1972) methodology and estimate the time series models above. We are interested in assessing the size of the pricing errors ( i ) and testing whether they are jointly zero using the Gibbons, Ross, and Shanken (1989) 
Second, we focus on the cross-sectional performance of the models using the Fama and MacBeth (1973) methodology which involves a rst step in which time series regressions are used to estimate the b 0 s and c 0 s above and a second step where cross-sectional regressions are estimated by regressing the returns on each portfolio at time t on the estimated b 0 s and c 0 s. 11 The cross-sectional regressions allow us to test that the average pricing errors in the cross-section are jointly zero. 12 We also report the cross-sectional R 2 which provides another metric to allow us to assess the relative performance of each model. 13 Finally, we plot the realized and expected returns from the asset pricing model. This provides a convenient way to assess the relative performance of the models and should be used in conjunction with the tests of the pricing errors since it will help us to evaluate whether we are accepting a model that prices the tests assets poorly, but does not reject the 2 -test because the standard errors are large. The opposite is also true: we might reject statistically a good model because it has economically small pricing errors but very small standard errors (see Cochrane (1996) for a discussion of this point).
In Panel A of Table IV , we present the results from the estimation of the Black, Jensen, and Scholes (1972) regressions. Each column of the Table reports the results for a particular speci cation of the international asset pricing model. The rows of the Table report the average absolute pricing error (alpha) and the GRS statistic that tests whether the alpha's are jointly zero. The rst set of results relates to the set of book-to-market and country level market portfolios. The unconditional international CAPM has a large average absolute pricing errors of 0.85% per quarter and we reject the null hypothesis of jointly zero pricing errors at the 8% level. The unconditional Fama and French (1998) two factor model performs somewhat better with an average pricing error of 0.64% per quarter and it is not possible to reject the null hypothesis that the pricing errors are jointly zero. In the next column, we report results from the conditional CAPM where we scale the market return with the measure of the world business cycle, forward one month and the procedure is repeated. This results in a time-series of crosssection estimates of the price of risk. However, this rolling procedure is not appropriate with quarterly time series data over a relatively short sample. Instead, we estimate the beta coe cients over the entire sample and we use them in all of the T cross-sectional regressions. This is the method recommended and employed by Lettau and Ludvigson (2001b) for quarterly data over a relatively short time series sample such as ours, and discussed in Cochrane (2005) . Table IV reports the results from the cross-sectional analysis and tells an altogether di erent story. First, the results for the book-to-market and country portfolios produces a cross-sectional R 2 of 2% for the unconditional international CAPM, however the 2 test cannot reject the null hypothesis that the pricing errors are zero. This either implies that the test lacks power or there is little spread in the average realized returns. To assess which one of these is correct, in Figure 3 we plot the average realized returns and expected returns given by the model. The rst gure in the top left hand corner refers to the unconditional international CAPM. It is clear that there is a decent spread in average realized returns, however the CAPM is unable to explain this as is evident from the distance between the points on the graph and the 45 line. Therefore, the power of the test to reject the null hypothesis is very weak and caution should be taken when assessing the performance of asset pricing models using only pricing error tests statistics.
The next column in Panel B of Table IV reports the results for the unconditional Fama and French (1998) two factor model where the R 2 now increases to 32% and the 2 test is somewhat smaller. The better performance of the unconditional Fama and French model (1998) is re ected in Figure 3 , top right hand side, where the plots of the average realized and expected returns lie closer to the 45 line.
Our main interest is in the role of the conditioning information and we see that when conditioning the international CAPM on k y w that there is a major improvement relative to the unconditional international CAPM with a reported R 2 of 19%. This is somewhat larger than the R 2 when the international CAPM is conditioned on Table IV refers to the cash ow to asset and country portfolios. We see similar results here. In particular, the unconditional CAPM and the conditional CAPM scaled with The results for the earnings to price and country portfolios are presented in the next part of Panel B and once again show that conditioning the Fama and French (1998) two factor model on either k y w or d p w leads to a large increase in the R 2 s to 68% and 69% respectively, compared to 23% for the unconditional Fama and French (1998) model. Figure 5 con rms the improved performance of these conditional versions of the model by showing that these models provide plots of average realized and expected returns that are closer to the 45 line. The nal part of Panel B provides the results for the dividend to price and country portfolios. In this case, the best performing model is the Fama and French (1998) Fama and French (1998) two factor model. Note that for these portfolios, we always reject the null hypothesis that the cross sectional pricing errors are jointly zero. However, as Figure 6 shows, the size of the pricing errors are small because the plots of average realized and expected returns fall close to the 45 line, especially when conditioning the Fama and French (1998) two factor model on k y w :
Overall, from the cross-sectional Fama and MacBeth (1973) regressions there is evidence that the conditional version of the international CAPM provides a better description of the cross-sectional pattern in average returns than the unconditional CAPM. When we estimate a conditional version of the Fama and French (1998) two factor model, there is a further improvement in the cross-sectional description of average returns. Our plots of the average actual and expected returns show that relying on tests that pricing errors are jointly zero can be severely misleading and indicates that they have low power to reject the null hypothesis of zero cross-sectional pricing errors in relatively small samples such as ours. In summary, the empirical tests indicate that there is often a role for conditioning information in standard one and two factor international asset pricing models.
Predicting Fixed Income Security Returns
Under the expectations hypothesis, when changes in short-term rates are regressed on the term spread the estimated coe cient should be equal to two (Mankiw and Miron (1986) ). In unreported results, we con rm earlier ndings that the term spread in each country cannot forecast the change in the short term rates: in every country it is not possible to reject the null hypothesis that the coe cient on the term spread is zero. The point estimates are small and a long way from the expectations theory's predictions that the coe cient should be two.
14 One explanation of this apparent failure of the expectations hypothesis is that there exists a time-varying risk premium which is an important determinant of changes in short term rates. To assess whether this may be a possibility, we consider if the world measure of the business cycle can predict short term rates. We run the following regression:
where s i;t is the change in country i's short-term interest rate from time t 1 to time t, is a constant, is a vector of coe cient estimates, Z The risk free rates of return for the U.S., U.K., France and Canada are three month treasury bill rates. For Italy we use the 3 month interbank rate. Money market rates are used in Japan and Switzerland. Table V reports the results and shows that k y w has predictive power for France, Italy, Japan, Switzerland and marginally for the U.K.. The estimated signs are negative across all countries which implies that as international business conditions worsen short term rates in all six countries subsequently fall. The R 2 s range from 0% in the U.S. and Canada to 14% in Japan. The lagged U.S. risk free rate has predictive power for the changes in the short-term rates in all cases except the U.S. and Canada and Evidence of a time-varying risk premium in bond markets is also suggested in studies that nd bond excess returns are predictable with yield and forward spreads (see, for example, Fama and Bliss (1987) , Campbell and Shiller (1991) and Cochrane and Piazzesi (2005) ). This evidence only loosely ties time varying risk premia in the bond market to business cycle risk. Ludvigson and Ng (2006) provide a more direct approach by forming a common factor from 132 U.S. macroeconomic variables. They show that this factor has predictive power for U.S. bond excess returns. Theoretically, Brandt and Wang (2003) and Wachter (2006) both show that risk premia in bond markets are driven by macroeconomic fundamentals.
We assess the presence of a time-varying risk premium in the bond market by examining the predictability of excess bond returns. Due to data availability, we can only assess U.S. excess bond return predictability. Following Cochrane and Piazzesi (2005) we use the Fama and Bliss data from CRSP to calculate annual excess bond returns at a quarterly frequency over the sample 1971:2 to 2003:4.
15 We obtain the annual return in a given quarter by borrowing at the one year rate and buying either a two, three, four, or ve year bond and then selling it after one year. We estimate the following:
where b n;t is the bond return at horizon n in excess of the one year bond return, where n = 2; ::; 5: The results regarding excess bond returns are presented in Table VI Cochrane and Piazzesi (2005) . k y w predicts excess bond returns for all of the maturities and the coe cient estimates increase monotonically with the time to maturity from 3.085 for the excess return on the two year bond to 7.322 for the ve year bond. This indicates that international business cycle risk has a larger economic impact on longer term bonds, consistent with the ndings in Cochrane and Piazzesi (2005) and Ludvigson and Ng (2006) that use U.S. based predictor variables. When including all four predictor variables in the predictive regression, the R 2 s range from 23% for the two year bond to 19% for the ve year bond. We also report three more sets of results that predict the bond returns using only included on its own it is highly statistically signi cant and we observe the increase in the estimated coe cient with time to maturity. In these cases, the R 2 s range from a half to a quarter of the R 2 s when all four variable are included. When included on its own, over the sample period we study, the Cochrane and Piazzesi (2005) factor is only statistically signi cant at conventional levels for the two year bond, but is signi cant at the 10% level for the three and four year bond. While the dividend price ratio has no predictive power for the bond returns, the risk free rate is a strong predictor and the R 2 s are around a half of the R 2 s that employ all four predictor variables. These ndings indicate that a measure of the world business cycle predicts U.S. excess bond returns as well as, and has a role in addition to that of nancial market based variables and the forward rate that is employed in Cochrane and Piazzesi (2005) . Credit spreads have also been related to macroeconomic fundamentals in Tang and Yan (2006) and Amato and Luisi (2006) . These papers present general equilibrium models that illustrate how macroeconomic variables a ect credit spreads. However, they do not examine the predictability of credit spreads with macroeconomic variables. Krishnan, Rictchken and Thomson (2010) show that the current credit spread slope predicts future credit spreads, clearly rejecting the expectations hypothesis. Krishnan, Ritchenken and Thomson (2010) nd no evidence that U.S. macroeconomic factors help to predict rm level credit spreads using U.S. data.
We consider the predictability of three U.S. credit spreads: AAA minus BAA corporate bonds, long term government bonds minus AAA corporate bonds, and long term government bonds minus BAA corporate bonds. Table VII presents the results from the regression:
where cs k;t is the credit spread and k = AAA BAA; Govt AAA; Govt BAA: Due to the strong persistence in the credit spreads we also include the rst lag of the spread in the forecasting equation. The coe cients on k y w are all positive indicating a slowdown in international economic activity predicts higher spreads. Reassuringly, the coe cient estimate is largest and statistically signi cant for the Govt BAA spread, that is, the riskiest spread. The estimate on k y w is marginally statistically signi cant for the AAA BAA spread. There is a marginal role for the dividend price ratio in predicting spreads, however its sign is not consistent across all spreads. In summary, there is evidence that k y w has predictive power for short term rates, excess bond returns, and the riskiest credit spread. These results are novel and suggest two important implications. First, a measure of the international business cycle plays a role in the determination of interest rate changes, bond returns and credit spreads indicating some level of integration of xed income markets and equity markets in the sense that their risk premium shares a common international measure of business conditions. Second, a ne term structure models are unlikely to be successful descriptions of interest rate movements in the presence of macroeconomic sources of risk premia.
Conclusion
In this paper, we start by investigating the predictability of stock returns with a new macroeconomic measure of the world business cycle, namely the world's capital to output ratio, k y w ; along with the world stock market index's dividend price ratio and the world (U.S.) risk free rate. The most striking results regarding stock return predictability are that in all but one country there is evidence of out-of-sample predictability when forecasting with k y w . This is important since doubt has been cast on the ability of predictor variables to forecast out-of-sample even if they have in-sample forecasting power (Bossaerts and Hillion (1999) and Goyal and Welch (2008) ). We nd statistical evidence that k y w can forecast outof-sample. This statistical evidence is economically important because certainty equivalent measures show that an investor would have bene ted from following a trading strategy of forecasting returns with k y w when compared with forecasting strategies based on the historical average, the world dividend-to-price ratio and the world risk free rate. These results indicate that some proportion of the variation in country level equity risk premia is related to international business conditions and therefore points to the possibility that these stock markets are to some extent integrated internationally. We assess the asset pricing implications of the stock return predictability results by estimating a conditional version of the international CAPM and international Fama and French (1998) two factor model. Our results show that scaling the CAPM risk factor as well as the two Fama and French (1998) world risk factors with conditioning information results in a better description of the cross-sectional pattern in average returns for country level portfolios and portfolios formed on rm characteristics, reinforcing the role of k y w in equity market risk premia.
The nal part of the paper examines the predictability of short term interest rate changes, bond excess returns and credit spreads which are also shown to be related to k y w in several countries. These ndings that a common measure of the world business cycle predicts xed income securities and equity returns suggests that xed income markets are to some extent integrated across countries and integrated with equity markets.
In summary, under the plausible assumption that investment is irreversible and capital adjustment costs prevent rms from disinvesting, the capital to output ratio moves in a counter-cyclical fashion. In the presence of higher risk aversion and/or risk in recessions, the capital to output ratio tracks variations in expected returns on nancial securities. We nd empirical evidence in support of this proposition.
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Appendix: A Monte Carlo Experiment
It is well known that the reliance on asymptotic distribution theory in interpreting statistical signi cance of predictor variables can be misleading, especially when the regressor used to do the predicting is persistent and its errors from an autoregressive regression are highly correlated with the variable being predicted (see, for example, Mankiw and Shapiro (1986) and Stambaugh (1999) ). Torous, Valkanov, and Yan (2001) , Valkanov (2003) , Lewellen (2004) , and Campbell and Yogo (2007) all note that the problems are severe when the predictor variables are nancial variables that are scaled by price. This is because the innovation in the autoregressive model of the predictor regression will be highly correlated with returns by construction. Of course, this should be less of a problem for
Work on local-to-unit root processes have been used to provide a more accurate approximation to the actual nite distribution of t-statistics (see Elliot and Stock (1994) ). Using this framework Torous, Valkanov and Yan (2001) Lewellen (2004), Valkanov (2003) and Campbell and Yogo (2007) provide inference techniques that correct for this problem in a univariate setting. When examining a multivariate setting Ang and Bekaert (2007) use a Monte Carlo experiment under the null of no predictability to assess the power of t-statistics. They show substantial size distortions with the Newey-West t-statistics when forecasting stock returns at long horizons using the dividend yield and the risk free rate, both highly persistent regressors. They show that the empirical size of the Newey-West t-statistic is somewhat larger than a nominal 5% value and hence there is an obvious tendency to over reject the null of no predictability.
Although we have reported the Amihud and Hurvich (2004) bias corrected estimates and t-statistics, we want to further ensure that the predictability uncovered in this paper is not spurious in the sense that Newey-West t-statistics indicate statistical signi cance when it is not there. To this end, we perform a Monte Carlo experiment to investigate whether inferences on the statistical signi cance of the parameter estimates are a ected by size distortions when using Newey-West t-statistics. The data for the Monte Carlo experiment are generated under the null hypothesis of no predictability:
We use the variance-covariance matrix of returns and the predictor variables to generate the data. Finally, to complete the data generation process, we need to specify a data generating equation for the predictor variables We start by specifying a rst order VAR:
where and are draws from a normal distribution and z is a vector including . From this speci cation we set to zero any coe cients that are not statistically signi cant and then run the Monte Carlo experiment.
16 With regard to this issue we calculated the Campbell and Yogo (2005) pre-test regarding the applicability of asymptotic t statistics in predictability regressions. We found that k y passed this test and hence the t statistics should be ne asymptotically. In fact, the only predictor variable to fail the Campbell and Yogo (2005) test is the dividend price ratio. These results are available on request.
We generate 100,000 samples with 100+T observations, where T is the sample size (156 in our case) for the relevant regression. The rst 100 observations are discarded and, subsequently, we estimate equation (2) 100,000 times with the remaining T observations. This gives us the distribution of the t-statistics testing the null hypothesis that = 0 in (2). We compare the empirical size generated from the Monte Carlo experiment against a 5% nominal size in order to assess whether there are any size distortions with the NeweyWest t-statistics using the real returns on the world stock market index.
17 The empirical size is the percentage of times the relevant null hypothesis is rejected at the 5% level of signi cance. If the empirical size of the t-statistic is greater than 5%, the Newey-West t-statistics have a tendency to over-reject the null hypotheses nding predictability when it is not there. Table III reports the results of the Monte Carlo experiment for the Newey-West tstatistics. We report the empirical size of the tests and the t-statistics that reject at the 5% level: Looking at the size properties for all three predictor variables, we nd the Newey-West t-statistics testing the null that k y w ; d p w and r w f cannot predict returns have good size properties for the 1-quarter ahead forecasting regressions (all three have a value of around 5.5% as opposed to the nominal 5% value). To assess how important the size distortions are in terms of assessing if there really is any predictability in the data, the next row of the Table reports the Monte Carlo-generated critical values for the t-statistic testing = 0. The usual asymptotic critical values for a two-sided t-statistic are 1.96 at all horizons. The empirical critical values for the t-statistics at the one quarter horizon are very close to their asymptotic counterparts. Taken together the results show that for a one quarter horizon inference in predictive regressions using Newey-West t-statistics are generally ne when making statistical inference. That is, the results in Table III do , and the Monte Carlo-generated critical values for the Newey-West t-statistics. The data are generated under the null hypothesis of no predictability. The parameters in the data generation process are their empirical counterparts. We use the moments of the real returns on the MSCI world stock market index to simulate the unpredictable returns. The row "Size" reports the percentage of times H 0 : = 0 is rejected against a nominal signi cance level of 5%. The row "t-statistic" reports the Monte Carlo-generated 5% t-statistics testing H 0 : = 0 against H 1 : 6 = 0. reports the bias-corrected estimates and t-statistics using the approach of Amihud and Hurvich, (2004) . CD is Canada, FR is France, IT is Italy, JP is Japan, SZ is Switzerland and WD is the world portfolio. The data are sampled from 1971Q1 to 2010Q4. (Panel A) of excess returns from four sets of portfolios based on four di erent characteristics, namely the book-to-market ratio, cash ows, earnings to price ratio and dividend to price ratio. Each set contains a high and low value of the characteristic from each of the seven countries (CD, FR, IT, JP, SZ, U.K. and U.S.) as well as the seven country portfolios for a total of 21 portfolios. a.a.p.e is the average absolute pricing error. GRS tests whether the intercepts are jointly zero. Panel B reports Fama MacBeth quarter-by-quarter cross-sectional regression results for each of the four sets of test assets, using the full sample to estimate the rst step. 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 1.01
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